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1 Background 

Waste disposal is an important part of the life cycle of a 
product and is associated with environmental burdens like 
any other life-cycle stage. Management of waste at the end 
of life is broadly categorised into the following five 
systems: 

- Waste minimisation 

- Recycling 

- Biological treatment 

- Thermal treatment 

- Landfill 

The traditional “waste management hierarchy” has often 
been used in policy-making and is clearly applicable to 
waste prevention as the most favourable option, whereas 
landfill without energy recovery (waste of resources, both 
materials and energy) is the least favourable method. 
However, its utility for waste management systems in 
between the two extremes is debatable, while a holistic or 
“life-cycle” approach is appropriate for a proper compara¬ 
tive evaluation of various waste management systems 
(Barton et al. 1996; Finnveden et al. 2005; Chaya and 
Gheewala 2007; Del Borghi et al. 2009). Also, the waste 
management hierarchy cannot provide guidance vis-a-vis 
using a combination of waste treatment technologies in 
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integrated waste management systems; in such cases, too, 
an integrated assessment tool such as life cycle assessment 
(LCA) has been successfully used (McDougall and Hruska 
2000; Liamsanguan and Gheewala 2008a), and studies 
abound on the application of this tool for decision support 
regarding waste management systems (Nyland et al. 2003; 
Wanichpongpan and Gheewala 2007; Liamsanguan and 
Gheewala 2008b). 

2 Research needs 

Despite the large number of applications of LCA to waste 
management policy and decision-making, there are several 
restrictions which need further research and refinement of 
the methodology. The assessment of waste management 
systems has deficiencies due to complications such as lack 
of proper inventory as well as multi-functionality (Doka 
and Hischier 2005). Emission measurements at waste 
management facilities (e.g. incinerators) are based on 
mixed waste input. Using average emission data for the 
varied input materials is not very meaningful; hence, waste 
models have been built to assess waste-specific burdens. 
Modelling long-term emissions from landfills both from the 
point-of-view of inventory as well as impact assessment is 
still under discussion. Limitations in the applicability of 
LCA as a decision-support tool in waste management 
planning and policy-making have been discussed in detail 
by Ekvall and colleagues (2007). The definition of the 
functional unit based on unit mass of waste input 
precludes the inclusion of waste-prevention activities as 
does the analysis of long-term trends in the assessment. 
Limitations in long-term decisions on waste management 
strategies, due to the following reasons, are some of the 
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issues that need to be addressed (Ekvall et al. 2007; 
Winkler and Bilitewski 2007): 

- Static nature of traditional LCAs 

- Loss of site-specific, spatial information due to aggre¬ 
gation of each impact over the entire life cycle 

- Lack of information on the fate of specific chemicals 

- Linear steady-state modelling of probably non-linear 
systems 

Multi-functionality of waste management systems 
leads to complexity in allocation with no clear-cut 
solution (Heijungs and Guinee 2007). The debate on the 
appropriate allocation methodology has been going on in 
LCA circles for many years, but a consensus is foresee¬ 
able. LCA has been traditionally used as a tool for 
environmental assessment; but from the sustainability 
perspective, economic and social impacts are also essen¬ 
tial for decision-making. Efforts have been made to 
include financial costs as well as monetised environmental 
burdens through cost-benefit analysis and life-cycle 
costing (Carlson Reich 2005). 

3 Call for papers 

Most of the issues mentioned above are not limited to waste 
management but are also of concern to the general LCA 
methodology (Reap et al. 2008a, b). Nevertheless, their 
solution is a key area of interest for further research, which 
will hopefully lead to a more robust use of LCA in the 
assessment of waste management systems. The integration 
and complementarity of various environmental assessment 
and systems analysis tools is another topic of interest. As 
can be seen from the reference list, this area of research 
overlaps with journals dedicated to waste management as 
well as environmental science and engineering in general. 
However, the Int J Life Cycle Assess can provide a suitable 
forum for discussion on the methodological issues in the 
LCA community. Of course, case studies on the application 
of life-cycle thinking to waste management are always 
welcome as they will supply the working experience with 
life-cycle-based tools. 
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